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Abstract 
 
In this paper we develop a theoretical model of the individual decision to become delinquent on 
one’s property tax payments.  We then apply the model to the City of Detroit, Michigan, USA, 
where the city is in the midst of bankruptcy proceedings, and a rate of property tax delinquency 
of 48 percent, resulting in uncollected tax revenues of about 20 percent. We use detailed parcel-
level data for Detroit to evaluate the factors that affect both the probability that a property owner 
is tax delinquent and, conditional upon delinquency, the magnitude of the delinquency.  Our 
estimates show that properties that have lower value, longer police response times, are non-
homestead (non-owner occupied residential properties), have a higher statutory tax rate, have a 
higher assessed value relative to sales price, are owned by a financial institution or by a Detroit 
resident, are delinquent on water bills, and for which the probability of enforcement is low are 
more likely to be tax delinquent  These findings can be used to inform policies targeted at 
improving tax compliance within the City. 
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I. Introduction  
The nationwide real estate crisis and ensuing decline in the property tax base have 
affected local government finances throughout the United States.  The housing market in Detroit, 
Michigan was hit particularly hard.  According to Hodge et al. (2013a), in 2010 the average 
“arms-length” selling price of a residential parcel with a structure was just $12,700.  In 2013 the 
City’s fiscal challenges came to a head when Governor Snyder appointed an emergency financial 
manager, who subsequently set in motion a filing for bankruptcy.  Despite the near complete 
collapse of the real estate market within the city, the property tax is still an important revenue 
source and the quality of its administration can help or hinder economic and fiscal recovery.  
Currently, 48 percent of Detroit properties are tax delinquent.  The extraordinarily high rate of 
tax delinquency results from  a confluence of factors: City and county officials have failed to 
fully enforce property tax compliance, particularly for low value, low tax properties; many 
citizens perceive the tax to be unfair, partly because of the over-assessment of property; and 
many property owners seem frustrated by the lack of public service provision, so that citizens 
may not pay taxes because local authorities have failed to provide basic public services such as 
public safety.
5
  In many respects, the basic social contract between the City and its residents 
seems to be broken. 
 Detroit is not the only city to experience property tax delinquency.  A recent report by the 
Pew Charitable Trusts (2013) highlights emerging challenges with property tax delinquency 
across the nation, identifying the cities of Flint, Cleveland, and Detroit as localities that are 
estimated to have lost more than 20 percent of potential tax revenue to tax delinquency in 2011.  
All other cities cited in the report are below 10 percent in lost tax revenues, with most of the 30 
cities in the study below five percent.  Detroit stands out for its high delinquency rate.  Indeed, as 
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 See MacDonald (2013a, b, c) for media coverage on the issue. 
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discussed by Bahl and Martinez-Vazquez (2007), the collection rate in Detroit is comparable to 
cities in developing countries where the property tax is used as a local revenue source such as the 
Philippines (collection rate of 40-50 percent), Jamaica (collection rate of 40 percent) and Chile 
(collection rate of 26 percent). 
Perhaps surprisingly, there is relatively little work on property tax delinquency, even 
though the related issue of noncompliance with taxes in general has attracted increased attention 
in recent years.  Langsdorf (1973) offers an evaluation of property tax delinquency in the 
previously declining City of St. Louis, bemoaning a nine percent property tax delinquency rate 
that he attributed to the high rate of property abandonment.  He describes a cycle by which the 
value of property becomes so low that the income generating potential is insufficient for the 
owner and so the property is abandoned.  In such cases, local authorities have no effective means 
by which to enforce tax compliance.
6
  By U.S. historical standards, a nine percent delinquency 
rate is high, but it pales in comparison to the 48 percent delinquency rate in Detroit.  More 
recently, Bradley (2013) considers tax delinquency in the much wealthier Michigan community 
of Ann Arbor, during the 2006-2009 period.  In Ann Arbor the delinquency rate was about eight 
percent during this period, which is high relative to historical standards.  However, his focus was 
on assessing the role of “saliency” in tax delinquency.  Bradley (2013) hypothesizes that new 
homeowners systematically underestimate the amount of taxes that they must pay and that this 
                                                          
6
 In the words of Langdorf (1973): 
The economics of property ownership become such that sufficient revenue cannot be generated, especially if the 
tenants of such property are at the bottom of the economic ladder. Tax payments are the area where the first 
delinquency occurs.  Physical maintenance of property is consequently deferred and decay begins. With deferral 
of physical maintenance, tenants move out, and the cycle of urban decay is accelerated. When the property no 
longer generates sufficient income, the owner abandons the property. The cycle constantly repeats itself. Real 
estate tax collection, of course, depends a large measure upon the ability of the jurisdiction in which the 
property is located to impose effective sanctions upon the owner for non-payment. A city which has no 
workable enforcement mechanism can expect to have a geometrical rise in the stock of abandoned and tax 
delinquent property. 
 
4 
 
error contributed to the financial challenge of paying property taxes on time.  Indeed, he finds a 
small but statistically significant effect of the difference between “anticipated tax payments” and 
actual taxes due on delinquency. 
The Great Recession brought to light vulnerabilities across the globe; Detroit’s 
challenges are a small part of a much larger context.   Among industrialized countries, Greece 
could be called the “poster child” of tax evasion, where about a third of government revenue is 
lost to tax evasion.  In writing about the Greek crisis, Surowiecki (2011) succinctly summarized 
the tax compliance challenge: 
It isn’t just a matter of lax enforcement, though Greek citizens also have what social 
scientists call very low “tax morale.”  In most countries, tax-compliance rates are much 
higher than a calculation of risks would imply.  We don’t pay our taxes just because 
we’re afraid of getting caught; we also feel a responsibility to contribute to the common 
good.  But that sense of responsibility comes with conditions.  We’re generally what 
Swiss behavioral economist Benno Torgler calls “social taxpayers”:  we’ll chip in as long 
as we have faith that our fellow-citizens are doing the same, and that our government is 
basically legitimate.  Countries where people feel that they have some say in how 
government acts, and where there are high levels of trust, tend to have high rates of tax 
compliance. 
 
As we show in our evaluation, Surowiecki’s statement could have easily been written about 
Detroit.  While Detroit is an outlier among U.S. cities, it offers important lessons for 
governments at the sub-national and national levels who must maintain the perception of 
legitimacy in order to foster high citizen tax morale and tax compliance. 
To evaluate tax delinquency in Detroit, we develop a theoretical model of the individual 
decision to become delinquent on one’s property tax payments.  We then estimate this model 
using detailed parcel-level data from the City of Detroit to examine both the factors that 
determine the likelihood that a property owner will be tax delinquent and, conditional upon 
delinquency, the factors that determine how much back taxes are owed.  We find important 
linkages between a number of property characteristics and the likelihood and magnitude of tax 
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delinquency.  Properties that are of lower value, have longer police response times, are non-
homestead (non-owner occupied residential properties), have a high statutory tax rate, have a 
high assessed value relative to sales price, are owned by a financial institution or by a Detroit 
resident, are delinquent on water bills, and for which the tax less likely to be enforced are more 
likely to be tax delinquent.  These findings can be used by city and county officials to target 
property types in an effort to improve compliance.  
In the next section we provide an overview of economic and fiscal conditions in Detroit, 
including a description of property tax policies and guidelines in managing tax delinquent 
properties.  We then develop a theoretical model of individual property tax delinquency, and we 
estimate this model in the following section.  We conclude with a discussion of the implications 
of these findings for Detroit in the final section. 
 
II. Economic and Fiscal Conditions in Detroit 
Since the middle of the 20
th
 Century, the City of Detroit has endured one of the longest 
and most severe declines of any American city.  The causes of this decline range from broad 
macro-economic trends (globalization, de-industrialization) to idiosyncratic, local issues 
(corruption, mismanagement).  A number of authors have chronicled Detroit’s decline (Binelli, 
2012; Ryan, 2012; Bomey and Gallagher, 2013).  Here we provide only a brief outline of the 
major factors. 
For some time now, Detroit has been shrinking in every dimension except in its land area.  
Population, employment, resident jobs, businesses and housing units have all declined, often by 
staggering amounts (Figure 1).  During the 1970s, Detroit’s population fell by more than 
310,000; the total population lost between 1970 and 2010 exceeds 888,000.  The number of 
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business establishments in Detroit fell by two-thirds, accompanying a drop of 53 percent in the 
number of jobs in Detroit.  The number of Detroit residents with jobs fell by more than half. 
Trends since 2000 have continued to be negative with population losses accelerating in 
the last decade, with a net loss of more than 237,000 persons between 2000 and 2010.  Estimates 
from the American Community Survey indicate continued decline.  Despite an active program of 
demolishing dilapidated buildings, the residential vacancy rate increased from 10.4 percent in 
2000 to 28.3 percent in 2013 (Figure 2). 
Both the number of jobs and real earnings in the City have fallen dramatically.  Despite 
attracting several thousand new white collar jobs to the downtown area, including those jobs 
generated by Compuware and Quicken Loans, Detroit has experienced a net loss of 74,000 jobs 
since 2000, including a decline of 10,000 jobs downtown (County Business Patterns, 2000-12).  
Average real earnings for Detroit residents have fallen from $27,900 in 1999 to $21,400 in 2010 
(U.S. Census of Population, 2000; American Community Survey, 2012).  The value of Detroit 
payrolls has declined by 35 percent in current dollars, from $14.1 billion to $9.2 billion during 
the same period.
 
 
These employment and population declines, combined with the real estate crisis, have 
taken an enormous toll on the City’s property tax base.  State law requires that local jurisdictions 
track state equalized value (SEV) and taxable value (TV) for each parcel, where SEV is equal to 
one half of market value.  Taxable value, however, is equal to SEV at the time of purchase, but 
since 1994 its growth is constrained to the inflation rate or 5 percent, whichever is less, for as 
long as one owns a property.  TV is reset to SEV upon sale of the property.  Thus, for many 
long-time property owners, there is a gap between SEV and TV, and a corresponding 
jurisdiction-wide gap between SEV and TV.  The aggregate value of real property as measured 
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by SEV in Detroit peaked at $12.5 billion in 2007, before falling to $7.8 billion in 2012, a 
decline of more than 37 percent in just five years, though the work of Hodge et al. (2013a) 
suggests that SEV has not fallen enough.  The aggregate taxable value (TV) of real property was 
as high as $8.6 billion in 2008, but had dropped to $6.9 billion by 2012.   
Although Michigan falls well above the median in various measures of property tax 
burden, the property tax rate in the City of Detroit is more than twice the statewide average. 
Homestead property tax rates, at 3.257 percent of value, are the highest in the nation, about 2.4 
times the average of the 50 largest cities in the United States (Minnesota Taxpayers Association, 
2012).
7
  This estimated tax rate includes the tax savings available to owner occupants of 
residential properties, but it does not include other forms of property tax relief that are available 
to specified households. 
Tax advantages in Detroit come in several forms.  Michigan provides “circuit breaker” 
protection for low income households through a state income tax credit, and the state allows 
local governments to offer property tax reductions based on hardship.  Also, as noted above, 
since 1994 a cap on increases in taxable value has limited growth in tax bills to the rate of 
inflation or 5 percent, whichever is less (Feldman, Courant, and Drake, 2003).  Because TV is 
reset to SEV when a property is sold, a homeowner’s effective tax rate becomes a function of the 
length of tenure, growth property value, the inflation rate, and the statutory tax rate.  Also, 
owners of homestead (or owner-occupied) property are exempt from paying local school taxes.  
Finally, Michigan municipalities may create Neighborhood Enterprise Zones, in which the 
property tax on qualified residential investments may be reduced by up to half (Hodge et al., 
2013b). 
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 Because of Detroit’s low property values, it ranks last among the 50 largest cities in terms of average tax payment.  
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The administration of the property tax in Detroit is problematic.  On average, properties 
are over-assessed (Hodge et al., 2013a) by a factor of five or more.  A lack of personnel at both 
the City and the County, as well as outdated data processing systems, are responsible for 
processing errors, including sending bills to the wrong address and failing to return properties to 
the tax rolls when they are sold by the City (Macdonald, 2013c). 
The property tax foreclosure process in Michigan is also complex and lengthy, as 
illustrated in Figure 3.  Delinquent property taxes are subject are first subject to late charges.  
After one year of delinquency, the property is forfeited to the county and subject to even higher 
monthly interest charges.  During this two year period, the owner may redeem the property by 
paying all outstanding taxes and fees.  When property taxes have been delinquent for more than 
two years, the County Treasurer (Wayne County for Detroit properties) initiates foreclosure 
proceedings.  A show cause hearing is held in the Circuit Court; the judicial foreclosure process 
extinguishes the rights of former owners of interest, including the former property owner, banks, 
and mortgage companies.  The property remains subject to liens filed by government agencies in 
relation to the Environmental Protection Act, as well as any recorded or visible easements 
(Michigan Department of Treasury, 2010). The County Treasurer then holds a public auction of 
these foreclosed properties.  At this auction, properties may be purchased for a minimum bid that 
equals the unpaid property taxes, plus interest and penalties, with the proceeds distributed 
proportionately to the taxing jurisdictions.  If the property is not sold at the first auction, a second 
sale is held, with the minimum bid reduced to $500.  Property not sold at either auction may be 
transferred to a public body (city or state), to a state or local land bank, or held for a subsequent 
auction.  
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There are a number of factors that can disrupt this process.  Generally, if the property is 
involved in a law suit or a bankruptcy, then the County will delay the foreclosure action until 
these issues are resolved.  Because of the large number of Detroit properties that have entered the 
property tax foreclosure process, the Wayne County Treasurer and the Circuit Court lack the 
personnel to pursue every foreclosure action. Wayne County offered 13,500 properties in the 
2011 tax auction; the number rose to 21,350 in 2012
  
(Anglebrandt, 2013).
8
  Because of the 
growing backlog of tax delinquent properties (currently about 200,000), the County does not 
foreclose on property owners who owe less than $1,600 in taxes and penalties (MacDonald, 
2013b).   
These policies, combined with a collapsing real estate market and poor economic 
conditions, have resulted in increasing numbers of properties for which property taxes are not 
being paid.  For owners of low-valued, low-tax properties, payment of property taxes is 
effectively optional since a foreclosure action is unlikely.  Even owners of higher valued 
properties with limited equity may elect to ignore their tax bills, with the expectation that they 
will be able to repurchase the property for $500 when it is auctioned.  In addition, County 
records indicate that 80 percent of the properties sold at auction over the past two years are once 
again delinquent on taxes (Detroit News, 2013).  It seems likely that purchasers of many of these 
properties are absentee owners who intend to reduce their operating expenses and increase their 
net rental income by never paying taxes.  That is, tax delinquency for Detroit property owners 
possess the elements of a standard tax evasion decision.  In the next section, we apply relevant 
aspects of the tax evasion literature to the specific property tax delinquency decision in order to 
develop a model for estimating the determinants of property tax delinquency. 
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 In both years, less than half of these properties were sold. 
10 
 
III. Theoretical Framework and Hypotheses
9
 
Consider a property owner who must choose whether to pay the legally due property tax 
obligations or become delinquent.  This “decision” is a complicated one, with multiple and 
intertemporal, aspects.  Recall from our earlier discussion of property tax delinquency in Detroit 
that the process begins with the owner deciding in the current period whether to pay or not, and 
the individual faces an uncertain prospect that the City will start the forfeiture/foreclosure 
process if he chooses to become delinquent.  However, even if the owner chooses delinquency in 
the current period and the forfeiture/foreclosure process begins now, the owner may decide to 
pay taxes plus fines in a future period.  As a result, for an owner to be delinquent, he must 
choose delinquency both in the current period and in the future period.  Our theoretical model 
incorporates both of these decisions. 
We begin with the current period.  Assume that a property owner with income I0 owns a 
parcel with an assessed taxable value of B and a true (market) value of H.  The owner is legally 
obligated to pay property taxes at rate t on the assessed value.  The owner derives net imputed 
rental income at rate r on the property’s market value, and he also receives public services that 
are valued in the amount G.  The owner must choose whether to pay property taxes tB in the 
current period, or risk facing forfeiture and foreclosure.  However, there is uncertainty about 
whether the owner who decides not to pay property taxes will be subject to the 
forfeiture/foreclosure process, as represented by the probability p.
10
  This probability is assumed 
to be a positive function of the taxable value, or p(B), with p’(B)>0. 
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 Much of this literature is based in some way upon the original work by Allingham and Sandmo (1972).  For recent 
discussions of the tax compliance literature, see Slemrod (2007), Sandmo (2012), and Alm (2012). 
10
 As indicated in our earlier discussion, delinquency starts with forfeiture proceedings, and then progresses to 
foreclosure proceedings, so that these are in fact separate processes with (likely) different probabilities.  Without 
loss of generality, we combine these two processes into a single one. 
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If the owner pays all property taxes in the current period, then his certain income is [I0–
tB+rH+G], and the certain utility is simply U(I)=U(I0–tB+rH+G).  If the owner decides to 
become delinquent in the current period, then his income depends upon whether the 
forfeiture/foreclosure process occurs.  With forfeiture/foreclosure, the individual loses the house 
and the associated benefits from the house and the public services; the individual is also assumed 
to bear some “guilt” from his failure to pay the legally due taxes.  Denoting the monetary value 
of this guilt as γ, the individual’s income becomes [I0–γ].
11
  If forfeiture/foreclosure does not 
occur, then the individual’s income is [I0+rH+G].  The expected utility EU(I) of this gamble is 
EU(I)=p(B)U(I0–γ)+(1-p(B))U(I0+rH+G).  The individual compares the certain utility from 
payment U(I) with the expected utility from delinquency EU(I), and chooses to pay or to become 
delinquent depending upon which is greater.
12
 
It is straightforward to demonstrate that delinquency in the current period is more likely 
if:  the probability of forfeiture/foreclosure is lower, the tax rate is higher, public services are 
lower, imputed rental income is lower, and guilt from delinquency is lower.  
 However, even if the owner chooses to become delinquent in the current period, and even 
if the forfeiture/foreclosure process starts in the current period, the individual has the option of 
paying (or not paying) taxes plus fines in the future.  Denote the additional fine rate as f and the 
additional fines as ftB.  Then the owner’s income if he pays the taxes plus fines is [I0-
ftB+rH+G], and his utility in this case is U(I0-ftB+rH+G); his income if he chooses to become 
delinquent (again) is [I0–γ], with associated utility of U(I0–γ).  The owner compares these two 
certain utilities, and chooses to become delinquent in the future if the utility from delinquency is 
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 See Alm and Torgler (2011) for a detailed discussion of the role of ethics and morality in the tax compliance 
decision. 
12
 The Michigan foreclosure process requires three decisions before the final step of judicial foreclosure and auction 
sale occurs.  The model offers a simplified version of the tax foreclosure process while still capturing the essential 
features of the process. 
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greater than the utility from payment.  Delinquency in the future period is more likely if: the 
additional fines are greater, the tax rate is higher, public services are lower, imputed rental 
income is lower, and guilt from delinquency is lower.  These results largely parallel the analysis 
for the current period.  Note that enforcement factors do not play a role in the future delinquency 
decision. 
 Of course, determining delinquency as the optimal behavior requires that the owner 
choose delinquency both in the current period and in the future period.  Solving for this optimal 
behavior requires solving the entire intertemporal decision process for the owner.  This problem 
can be solved via backward induction, starting with the future delinquency decision and then 
(conditional upon optimal future behavior) solving the current delinquency decision.  It can be 
shown that the basic comparative statics results discussed above apply directly to the entire 
intertemporal decision process. 
 Overall, then, this analysis suggests several hypotheses about the factors that affect 
property tax delinquency, factors that relate to the roles of enforcement, public services and 
commitment to the community, tax rates, assessed versus market values, and notions of fairness 
(including the impact of guilt) in the delinquency decision: 
H1-Property owners for whom the tax is not enforced are more likely to be delinquent. 
 
H2-Property owners with lower taxable value are more likely to be delinquent due to 
lower enforcement for lower taxable values. 
 
H3-Property owners who receive lower services are more likely to be delinquent. 
 
H4-Non-homestead property owners are more likely to be delinquent. 
 
H5-Property owners facing higher statutory tax rates are more likely to be delinquent. 
 
H6-Property owners with higher assessment ratios are more likely to be delinquent. 
 
In the next section we present our data and methods for testing these hypotheses. 
13 
 
 
IV. Data and Empirical Methods 
The City of Detroit’s Assessment Division provided parcel-level data for this research.  
The raw data include information for 444,183 real and personal property parcels, of which we 
focus on residential properties.  In total there are 224,262 residential properties, both owner-
occupied (homestead) and non-owner occupied.  Unfortunately, there was missing information 
for thousands of properties.  In most of these cases, state equalized value (SEV), taxable value 
(TV), or last sales price were recorded as zero.  Omitting these properties results in 161,523 
properties that we include in our analysis, of which 80,807 are residential owner-occupied and 
80,716 are residential non-owner occupied properties.
13
  Summary statistics for all of the 
variables we consider are provided in Table 1, and definitions for all variables are provided in 
Appendix Table 1. 
There are some significant differences between homestead and non-homestead properties.  
For example, the delinquency rate is substantially higher for non-homestead properties, and the 
average statutory tax rate for non-homestead properties is 19 millage points higher than for 
homestead properties.  This difference is largely due to the homestead exemption, but other tax 
abatement programs create variability in the statutory rate across both homestead and non-
homestead properties.  The average length of ownership for homestead properties is 12 years, 
substantially more than the 8.5 average for non-homestead properties.  With these exceptions, the 
summary statistics are similar across the two groups (e.g., crime response time, living area, lot 
                                                          
13 Unfortunately, we do not have enough information about the omitted properties to evaluate potential 
sample selection bias.  We note that roughly and equal amount of homestead and non-homestead properties 
were omitted from the sample, offering some assurance that omitted parcels are similar to those in the 
sample, at least in this dimension. 
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size, and age).  As shown in Figure 4, there is considerable variability in delinquency rates across 
the city. 
We use these parcel-level data to estimate two models of delinquency.  First, we examine 
the factors that affect the probability of being tax delinquent, Delinquent.  Second, we also 
estimate the amount by which an owner is delinquent, Delinquent Amount, conditional upon 
delinquency.  These two issues are related in the sense that a property owner first chooses 
whether or not to pay taxes, and, if not, then the owner chooses by how much.  This joint process 
is estimated simultaneously in order to address the potential bias introduced by the property 
owners’ self-selection into delinquency.  We therefore use the procedure proposed by Heckman 
(1979).
14
In the first step we estimate the delinquency (yes/no) selection equation, represented by: 
 
00
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

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iii
iii
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uβXαPif
uβXαPif
{Delinquent
 
where iDelinquent  indicates whether the property owner is delinquent (yes=1, no=0), iP  is a 
vector of property characteristics (Homestead Exemption, Statutory Tax Rate, Taxable Value, 
Years Owned, Assessment Ratio, Detroit Owner
15
, and Size), and Xi is a vector of variable(s) that 
are excluded from the second-stage outcome equation, as presented below.  The variable(s) in X 
are our instruments; these instruments are a variable measuring precinct level police response 
times (Police Response Time) and indicators for whether the tax is enforced (No Tax 
Enforcement), the property is owned by a Detroit resident (Detroit Resident), and bank owned 
property (Bank Owned Property).
 16
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 See Achen (1986) and Sigelman and Zeng (1999) for theoretical and intuitive discussions on the Heckman 
procedure. 
15
 All homestead property owners are “Detroit Owners”.  However, many landlords own property and have a Detroit 
address but do not live on the property of interest and thus do not receive a homestead exemption.  
16
 Detroit Resident is excluded from the evaluation of homestead properties because all homestead properties are in 
principle owned by a person who lives in Detroit.  Similarly, Bank Owned Properties is excluded from the 
evaluation of homestead properties. 
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The No Tax Enforcement indicator variable requires further description.  In Wayne 
County, officials are overloaded and thus do not begin tax foreclosure proceedings until back 
taxes exceed about $1,500 or $2,000.
17
  Further, state law requires that an owner cannot be 
removed from a tax delinquent property for two years.  Thus, an astute property owner of a low 
tax property knows that he/she has at least two years before tax foreclosure proceedings take 
place and tax foreclosure forces him/her off the premises.  In the estimates reported, the No Tax 
Enforcement indicator variable equals one for properties with less than a $1,000 tax payment (the 
owner could continue to live in the home for about two years before tax foreclosure), and zero 
otherwise.
18
 
We are also interested in understanding the factors that determine the amount by which a 
delinquent property owner owes, given that he/she is delinquent.  The Heckman (1979) second 
stage outcome equation is represented by: 
Delinquency Amounti = Piα + εi
  
 
where Delinquent Amount is equal to the unpaid tax bill over the 2010 spring and winter 2010 
billing cycles.
19
  We estimate the selection and outcome equations jointly by maximum 
likelihood. 
 
V. Estimation Results 
A. Determinants of the Probability of Delinquency 
Consider first the estimates from the first stage selection equation as reported in Table 2.  
In column 1 we present probit estimates of the delinquency decision using all residential 
properties.  Because the factors that determine delinquency may differ across homestead and 
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 The critical point for enforcement varies from year to year.  In 2010, the cut-off was $1,600. 
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 In addition, see below for a discussion of the robustness of this variable. 
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 In Michigan property taxes are due twice a year, one in the spring and one in the winter. 
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non-homestead properties, we also present separate estimates for these two sub-groups in 
columns 2 and 3.  Note that there are some differences in specification across columns 1, 2, and 
3.  In column 1, we include a homestead property indicator variable, but this variable is excluded 
in the column 2 and 3 sub-group estimates because the sub-groups are defined by this variable.  
Also, in columns 1 and 3 indicator variables for whether the property owner lives in Detroit or is 
bank owned are included, but these are excluded in column 2 because the property must be the 
primary residence of the property owner in order to receive the homestead exemption.
20
 
In column 1 all variables are statistically significant determinants of delinquency.  
Consider first the control variables.
21
  Owners of smaller and older homes are more likely to be 
delinquent.  Non-homestead property owners are 18 percent more likely to be delinquent than 
their homestead property owner counterparts.  Property owners who purchased their home more 
recently are also more likely to be delinquent than long-time owners.  Long-time property 
owners and homestead owners have lower rates of delinquency, perhaps because these property 
owners are more likely to have social connections as well as more assets at stake.  In addition, 
we find that Detroit owners, bank owned properties, and owners who are delinquent on the water 
bill are more likely to be delinquent.  These findings are generally consistent with our 
expectations.  
Consider now the factors that are to some degree within the control of policymakers.  
Recall that our earlier discussion highlighted the fact that local officials are not enforcing tax 
payments for low valued properties.  Our results show that many property owners of such 
properties recognize this by choosing not to pay taxes.  The coefficient on taxable value is 
negative and statistically significant, so that lower valued properties are more likely to be 
                                                          
20
 There are, however, a few hundred property owners who live outside the city who receive the homestead 
exemption.  We have no explanation for why such properties were coded as such. 
21
 All estimated effects discussed are based on marginal effects based on mean values of the independent variables. 
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delinquent.  Also,  the No Tax Enforcement variable is statistically significant; that is, controlling 
for taxable value, properties with less than $1,000 in annual tax payments have a 4.7 percentage 
point higher probability of being delinquent than their higher tax payment counterparts.   
This latter finding is quite robust.  In Figure 5, we present alternative coefficients 
estimates for No Tax Enforcement cut-offs of $600, $800, $1,000, $1,200 and $1,400.  Figure 5 
provides evidence that property owners with tax payments below $1,000 are far less likely than 
property owners with more $1,000 tax payments, controlling for other factors.  Figure 5 shows 
that the largest coefficient on the No Tax Enforcement indicator variable is when the enforcement 
cut-off is a $1,000 tax payment.  When the cut-off diverges from $1,000, the coefficient estimate 
declines and becomes statistically insignificant.  That is, when the cut-off diverges from $1,000 
the differential in the probability of delinquency between properties above and below the cut-off 
diminishes.  This result provides evidence that failure to enforce tax compliance of the lower 
valued properties exacerbates the delinquency issue.  Note, however that size of the coefficient is 
relatively small; that is, full enforcement would not achieve delinquency rates in Detroit 
comparable to those of other large cities.  Our estimates show that full enforcement would reduce 
delinquency among property owners by about five percentage points, but the potential 
improvement would be insufficient to fully eliminate delinquency.   
Our estimates also show that delinquency is higher in areas where police response times 
are longer.  According to this estimate, if the City of Detroit were to reduce the police response 
time from 47 minute to 12 minutes (roughly the national average), tax delinquency would fall by 
about 3.5 percentage points.  This finding provides evidence that an owner who receives lower 
quality public services is less likely to pay taxes.  Note that we are not able to include 
simultaneously both neighborhood indicator variables and the police response time variable 
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because the response times are reported by precinct, which overlaps with neighborhoods.  One 
might think inclusion of neighborhood indicator variables would be important to capture 
neighborhood-specific unobservable factors.  However, in other, unreported estimates, we found 
that inclusion of neighborhood effects does not significantly alter the coefficients on our other 
explanatory variables.
22
  
Turning to tax fairness, the estimates show that properties with higher assessment ratios 
are more likely to be delinquent.  If the average assessment ratio was adjusted downward from 
five to one (the target set by state law), the citywide delinquency rate would fall by about two 
percentage points.  According to Hodge et al. (2013a), the City has systematically over assessed 
property by an average factor of nearly 5.
23
  Currently, the State of Michigan Tax Commission is 
conducting sample reassessments in Detroit to determine whether a full reassessment of property 
is warranted.
 24
   A reassessment would result in a significant decline in property tax revenues, 
but it would also likely improve tax compliance.   
We also find that properties with high statutory tax rates have higher delinquency rates; a 
reduction in the tax rate of 20 millage points (a reduction of this amount would bring tax rates in 
line with the regional average) would reduce delinquency by about 4 percentage points. 
Our estimates suggest that any one policy change results in a relatively small impact on 
the overall delinquency rate, but a combination of policy changes (improved tax enforcement, 
reduced crime response times, improved assessment practices, lower statutory tax rates) could 
reduce delinquency by about 14 percentage points.  Given the 48 percent delinquency rate, a 14 
                                                          
22
 All alternative estimates are available upon request. 
23
 In 2010, the average sales price of arm’s length transactions was $12,700, and yet the average assessed value of 
these same properties for tax purposes was $56,100.  State law requires the ratio of assessed value to sales price to 
be one; the current average ratio for recently sold properties is nearly five. 
24
 The State Tax Commission is currently conducting an independent review of assessment practices, and in 
September 2013 city officials announced that over the next three to five years all properties within the city would be 
reassessed.  For a detailed analysis of Detroit assessment practices, see Hodge, et al. (2013a). 
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percentage reduction does not fully resolve the problem.  However, a combination of policy 
changes could result in meaningful reductions in property tax delinquency. 
Turning to a comparison of the homestead and non-homestead property results in 
columns 2 and 3, we see some differences across the two groups in determinants of delinquency.   
In particular, the size of a home is a positive determinant of delinquency among homestead 
property owners, but it is a negative determinant for non-homestead owners.  The other variables 
have the same signs in both sets of estimates but note that there are some differences in the 
magnitudes of the coefficients. 
   
B. Determinants of the Magnitude of Delinquency 
It is also useful to consider the factors that determine the amount by which the property 
owner is delinquent, given that the owner has made the decision not to pay taxes.  These 
estimates are presented in Table 3.  The results in Table 3 largely mirror those presented in Table 
2.  Column 1 contains the estimates that use the full set of parcels; column 2 presents the 
estimates for the homestead properties; and the non-homestead estimates are found in column 3.   
Consider column 1, which contain the estimates using all residential parcels.  With the 
exception of the house size and age variables, all of the coefficients are statistically significant.   
Homestead properties have smaller delinquency amounts, whereas properties with higher taxable 
values, higher statutory tax rates, and properties owned for longer periods have greater 
delinquency amounts.  Finally, property owners who are delinquent on their water bills have 
higher delinquency amounts. 
 There is general consistency in estimates across homestead and non-homestead 
properties, as presented in columns 2 and 3, respectively, with some notable differences.  First, in 
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the non-homestead sample smaller and older homes have lower delinquency amounts, but among 
homestead properties, smaller and older homes have larger delinquency amounts.   Second, the 
coefficient on water bill delinquency is positive and significant in both estimates, but the 
coefficient in the homestead sample is almost twice as large, and water bill delinquency 
contributes to more than half of the total delinquency amount for homestead properties.  This 
result suggests that many delinquent homestead property owners are experiencing financial 
challenges, and are using delinquency as a source of liquidity.  The other results are generally 
similar.   
Note finally that the coefficient on the Inverse Mill’s Ratio is statistically significant in 
all three columns, indicating that selection bias is an issue in these estimates.  The Heckman 
procedure is appropriate in this context. 
 
VI. Conclusions 
 Our estimation results are consistent with the important impact of various policy factors 
on property tax delinquency, such as enforcement, homestead/non-homestead status, taxable 
value, statutory tax rate, the assessment ratio, and police response times.  It must be 
acknowledged that our estimation results do not necessarily indicate causality between these 
policy variables and delinquency.  We are also unable to include some potentially important 
individual-specific factors in our estimation.  Even so, our results clearly indicate an important 
role for policy. 
So what should the City of Detroit do now?  Stronger enforcement of delinquency 
provisions could generate some additional revenues, as indicated by our estimation results.  
However, even full enforcement will not totally resolve delinquency problems.  Property values 
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need to recover.  Basic public services must be provided.  Assessments need downward 
adjustments.  Statutory tax rates could be reduced to a range that is competitive within the 
region.  More broadly, the social contract needs restoration.  How can this be done?  Currently, 
the City has accumulated thousands of parcels through abandonment and tax foreclosure.  About 
25 percent of the City’s land area is owned by the City, County, land bank, or state, and this 
percentage is growing.  Further, the prospects for returning these properties to tax paying private 
owners are low in the foreseeable future.   
What options are there for increasing land value, thereby reducing delinquency?  
Consider how state and federal authorities intervened in the last episode of mass tax foreclosure.  
During the Great Depression, many homesteaders on marginal lands in Michigan, Minnesota, 
and Wisconsin were unable to pay their property taxes, and this resulted in a mass wave of 
foreclosure, abandonment, tax delinquency and eventual forfeiture.  In these states, county 
governments frequently became the owners of thousands of acres of land, much of which was 
eventually sold to the state and federal governments.  The six National Forests in Minnesota, 
Wisconsin, and Michigan, as well as the region’s numerous state forests, all have origins in this 
mass land abandonment of the Depression Era as state and federal authorities pieced together a 
patchwork of adjacent lands purchased from counties eager to sell off their tax forfeited lands.  
Today, state and federal authorities have no taste for a Detroit “bailout”.  However, history 
suggests that they could help Detroit regain fiscal stability by purchasing a patchwork of 
unwanted parcels, making payments in lieu of taxes as is typical for other publicly owned lands, 
and using the land for the benefit of the general public. If applied to the City of Detroit, such 
actions could help stabilize the land market, generate a revenue stream and restore some measure 
of trust in the City. 
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Detroit’s challenges have accumulated over decades.  Leaders mistook long-term 
structural shifts in the regional economy for short-term challenges, putting off the required long-
term adjustments in such areas as pension contributions and deficits by thinking that these 
challenges were short-term in nature.  However, these leaders were mistaken, and now new 
leaders must deal with the consequences.   
Though our evaluation suggests that full tax enforcement would reduce property tax 
delinquency, we emphasize that full enforcement will not fully resolve the severe tax 
delinquency problem.  More importantly, the social contract between property owners and the 
City needs restoration; that can be accomplished over time with a dedicated and ongoing effort to 
improve a broad range of policies.  Improvement in policies, in turn, will help to stabilize the 
economic and population base and bring badly needed resources and jobs to the City.  There are, 
however, no easy or quick fixes.   
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Table 1: Summary Statistics 
 Full Sample Homestead Non-homestead 
Variable Mean SD Mean SD Mean SD 
Delinquent (yes=1, no=0) 0.536 0.498 0.350 0.477 0.623 0.484 
Delinquent Amount 1,105 1,402 694.6 1,160 
. 
1,502 1,496 
No Tax Enforcement (yes=1, no=0) 0.175 0.380 0.212 0.409 0.139 0.346 
Police Response Time (minutes) 47.60 8.039 48.26 7.699 46.95 8.313 
Homestead Property (yes=1, no=0) 0.500 0.500 -- -- -- -- 
Statutory Tax Rate (tax payment/SEV) 64.71 19.09 51.43 14.92 74.38 18.22 
Taxable Value ($1,000s) 21.84 11.14 23.24 11.74 20.39 10.31 
Years Owned 10.19 6.112 11.91 5.467 8.471 6.233 
Assessment Ratio 5.252 12.35 2.909 7.045 6.579 14.89 
Detroit Owner (yes=1, no=0)  0.783 0.412 -- -- 0.592 0.491 
Size (per 1,000 sq. ft.) 1.152 0.537 1.095 0.382 1.208 0.653 
Age (Decades) 6.726 1.426 6.567 1.411 6.922 1.433 
Bank Owned Property (yes=1, no=0) 0.043 0.202 -- -- 0.074 0.262 
Delinquent on Water (yes=1, no=0) 0.241 0.428 0.200 0.400 0.283 0.450 
Number of Observations 161,590 80,852 80,738 
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Table 2: Heckman First Stage Selection Estimation 
Dependent Variable:  Delinquent (yes=1, no=0) 
Independent Variable All Properties 
Homestead 
Properties 
Non-
Homestead 
Properties 
No Tax Enforcement (yes=1, no=0) 0.047*** 
(10.86) 
0.066*** 
(8.43) 
0.061*** 
(9.62) 
Police Response Time (minutes) 0.001*** 
(4.92) 
0.001*** 
(4.91) 
0.0005*** 
(2.21) 
Homestead Property (yes=1, no=0) -0.180*** 
(-52.63) 
-- 
 
-- 
 
Statutory Tax Rate 0.002*** 
(20.39) 
0.001*** 
(6.06) 
0.003*** 
(19.36) 
Taxable  Value (per $1,000) -0.004*** 
(-26.15) 
-0.004*** 
(-17.80) 
-0.006*** 
(-24.68) 
Years Owned -0.014*** 
(-49.69) 
-0.011*** 
(-30.53) 
-0.015*** 
(-37.51) 
Assessment Ratio 0.004*** 
(31.15) 
0.005*** 
(24.61) 
0.003*** 
(21.16) 
Detroit Owner (yes=1, no=0) 0.032*** 
(8.31) 
-- 
 
0.028*** 
(7.38) 
Size (per 1,000 square feet) -0.018*** 
(-6.13) 
0.023*** 
(4.15) 
-0.028*** 
(-8.89) 
Age (Decades) 0.011*** 
(9.42) 
0.003** 
(2.26) 
0.016*** 
(11.16) 
Bank Owned Property (yes=1, no=0) 0.070*** 
(9.51) 
-- 
 
0.122*** 
(15.78) 
Delinquent on Water (yes=1, no=0) 0.205*** 
(66.27) 
0.246*** 
(58.66) 
0.148*** 
(37.20) 
Number of Observations 
Number of Censored Observations 
Psuedo R
2
 
161,523 
75,232 
0.113 
80,807 
48,288 
0.066 
80,716 
26,944 
0.071 
Notes:  Coefficients represent marginal effects evaluated at mean values. Numbers in parentheses are z-
values.  * Indicates significant at the 90% confidence level.  ** Indicates significant at the 95% 
confidence level.  *** Indicates significant at the 99% confidence level. 
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Table 3:  Heckman Second Stage Estimation 
Dependent Variable:  ln(Delinquent Amount) 
Independent Variable 
All 
Properties 
Homestead 
Properties 
Non-
Homestead 
Properties 
Size (per 1,000 square feet) 0.007 
(0.85) 
-0.107*** 
(-4.83) 
0.038*** 
(4.42) 
Age (Decades) 0.005 
(1.45) 
0.016** 
(2.46) 
-0.001 
(-0.22) 
Homestead Property (yes=1, no=0) -0.175*** 
(-11.93) 
-- 
 
-- 
Statutory Tax Rate 0.007*** 
(27.07) 
0.008*** 
(16.19) 
0.006*** 
(20.09) 
Taxable Value (per $1,000) 0.039*** 
(68.46) 
0.041*** 
(39.67) 
0.039*** 
(55.53) 
Years Owned 0.013*** 
(9.35) 
0.011*** 
(5.23) 
0.015*** 
(8.04) 
Delinquent on Water (yes=1, no=0) 0.444*** 
(30.85) 
0.631*** 
(21.88) 
0.357*** 
(25.33) 
Lambda (Invers Mill’s Ratio) 
-0.468*** 
(-10.07) 
 
-0.287*** 
(-4.48) 
 
-0.587*** 
(-9.59) 
Wald Chi
2
 
Number of Observations 
22,082 
161,523 
8,320 
80,807 
14,035 
80,716 
Notes:   Estimations include a set of neighborhood indicator variables that are not reported here.  
Numbers in parentheses are z-values.  * Indicates significant at the 90% confidence level.  ** 
Indicates significant at the 95% confidence level.  *** Indicates significant at the 99% confidence 
level. 
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Figure 1:  Detroit’s Decline Since 1970 
 
Sources:  US Census of Population, American Community Survey, County Business Patterns. 
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Figure 2:  Detroit Housing Stock 2000-2013 
 
Sources:  US Census, USPS Postal Vacancy Survey. 
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Figure 3:  Michigan Property Tax Foreclosure Process 
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Figure 4:  Detroit Delinquency Rate by Neighborhood 
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Figure 5: Coefficient on No Tax Enforcement Variable 
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Appendix Table 1 
Variable Names and Definitions 
Variable Name Variable Definition 
Delinquent 
Indicator variable equal to 1 if the owner is delinquent on at least 
two tax bills, and zero otherwise 
 
Delinquent Amount 
 
The total amount by which a property owner is delinquent over two 
billing cycles (spring and winter) 
 
No Tax Enforcement 
 
Indicator variable equal to 1 if the annual tax payment on the 
property is less than $1,000, and 0 otherwise 
 
Police Response Time 
The police response time in minutes for each of the 13 precincts in 
Detroit 
Size Size of residential structure in 1,000s of square feet 
Age  Age of residential structure in ten-year intervals 
Homestead Property 
Indicator variable equal to 1 if the property owner receives the 
principal residence exemption, and 0 otherwise (also known and the 
homestead exemption) 
 
Statutory Tax Rate 
Statutory Tax Rate, which is applied to the taxable value of a 
property 
 
Taxable Value 
Taxable value, which grows at an annual rate of 5 percent or the rate 
of inflation, whichever is less, for as long as the owner retains 
ownership 
Years Owned Number of years owned by the current property owner 
Assessment Ratio (2*state equalized value)/(last sales price) 
Detroit Owner 
Indicator variable equal to 1 if the owner of the property resides 
within the City of Detroit, and 0 otherwise 
 
Bank Owned Property 
Indicator variable equal to 1 if the property has owned by a bank or 
other financial institution 
 
Delinquent on Water Bill 
Indicator variable equal to one if the property owner is delinquent 
on the water bill, and zero otherwise 
Notes:  All data are provided by the City of Detroit Assessment Division and the City of Detroit. 
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